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(54) AIR SPRING TYPE VIBRATION RESISTANT BOARD 

(57)Abstract: 

PURPOSE: To utilize the space efficiently and to reduce 
the cost by composing an air spring with a pressure 
chamber formed of a magnet, and a bellows 
communicating with the pressure chamber, installing a 
short circuit coil movable in a magnetic field to the floor 
plate of a vibration resistant board, and composing an 
electromotive type converter. 

CONSTITUTION: A pressure chamber 10b to form an air 
spring 10 is composed of a circular magnet with a U 
shape section, a circular clearance 10d is formed 
between the center core 10c of a magnetic substance 
and the inner circumferential wall of the pressure 
chamber 10b, and a copper short circuit coil 5 is 
provided movable together with the floor plate 2 of a 

vibration resistant board in the clearance 10d. When the floor plate 2 of the vibration resistant 
board is vibrated, the short circuit coil 5 moves reciprocating in the magnetic field to generate 
an electromotive force proportional to the moving speed of the short circuit coil 5, an 
electromagnetic braking force proportional to the moving speed of the short circuit coil 5 is 
operated by the interaction of the current and the magnetic field, and a damping function is 
generated in the floor plate 2 of the vibration resistant board. Since the magnet is used to 
compose the pressure chamber, the space is utilized efficiently, and the structure is simplified 
and the cost is reduced by using the short circuit coil. 
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ABSTRACT: 

PURPOSE: To utilize the space efficiently and to reduce 
the cost by 

composing an air spring with a pressure chamber formed of a 
magnet, and a 

bellows communicating with the pressure chamber, installing 
a short circuit 

coil movable in a magnetic field to the floor plate of a 
vibration resistant 

board, and composing an electromotive type converter. 

CONSTITUTION: A pressure chamber 10b to form an air 
spring 10 is composed of 

a circular magnet with a U shape section, a circular 
clearance lOd is formed 
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ABSTRACT: 

PURPOSE: To utilize the space efficiently and to reduce 
the cost by 

composing an air spring with a pressure chamber formed of a 
magnet, and a 

bellows communicating with the pressure chamber, installing 
a short circuit 

coil movable in a magnetic field to the floor plate of a 
vibration resistant 

board, and composing an electromotive type converter. 

CONSTITUTION: A pressure chamber 10b to form an air 
spring 10 is composed of 

a circular magnet with a U shape section, a circular 
clearance lOd is formed 

between the center core 10c of a magnetic substance and the 
inner 

circumferential wall of the pressure chamber 10b, and a 
copper short circuit 

coil 5 is provided movable together with the floor plate 2 
of a vibration 

resistant board in the clearance lOd. When the floor plate 
2 of the vibration 

resistant board is vibrated, the short circuit coil 5 moves 
reciprocating in 

the magnetic field to generate an electromotive force 
proportional to the 

moving speed of the short circuit coil 5, an 
electromagnetic braking force 

proportional to the moving speed of the short circuit coil 
5 is operated by the 

interaction of the current and the magnetic field, and a 
damping function is 

generated in the floor plate 2 of the vibration resistant 
board. Since the 

magnet is used to compose the pressure chamber, the space 
is utilized 

efficiently, and the structure is simplified and the cost 
is reduced by using 
the short circuit coil. 

COPYRIGHT: (C) 1993, JPO& Japi 



03/31/2003, EAST Version: 1.03.0007 



Page 1 of 4 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to improvement of the damping equipment 

about a pneumatic spring formula shock absorbing desk. 

[0002] 

[Description of the Prior Art] Generally, on the occasion of installation of a machinery etc., the 
machinery etc. is installed in an installation above the floor level through the so-called pneumatic spring 
formula shock absorbing desk supported in the perpendicular direction using elastic members, such as a 
pneumatic spring. 

[0003] By the way, although the resonance system of spring-mass is formed in such a pneumatic spring 
formula shock absorbing desk and there is the vibration removal effect on frequency quite higher than 
the resonance frequency of this resonance system, there is no vibration removal effect on the frequency 
below resonance frequency. Conventionally, surge tanks were formed successively to the pneumatic 
spring, drawing was interposed between the pneumatic spring and the surge tank, and the damping 
operation is given to the shock absorbing desk in the operation of this drawing. 
[0004] That is, in drawing 4 , the sign 10 shows the pneumatic spring interposed between the shock- 
absorbing-desk installation floor 1 and the shock-absorbing-desk floor plate 2, and a pneumatic spring 
10 consists of bellows 10a by which the shock-absorbing-desk floor plate 2 is attached in the upper 
surface through the annular pneumatic spring fastener 1 1 while it opens a base for free passage in the 
upper part of pressure room 10b (rigidity) implanted and installed in the shock-absorbing-desk 
installation floor 1, and pressure room 10b and being equipped with it. 

[0005] The sign 3 shows the surge tank connected to a pneumatic spring 10 through communicating 
tube 3a, and extracts it to communicating tube 3 a, 4 is attached, and a damping operation (attenuation) is 
performed to a pneumatic spring by operation of drawing 4. 
[0006] 

[Problem(s) to be Solved by the Invention] In the above conventional pneumatic spring formula shock 
absorbing desks, since a surge tank is needed and also the interconnecting tube and drawing which 
connect a pneumatic spring and a surge tank are needed, there is a trouble of it being disadvantageous in 
space and becoming the cause of a cost rise. 

[0007] While this invention tends to aim at solution of such a trouble and forms the pressure room of a 
pneumatic spring with a magnet (permanent magnet), it attaches in a shock-absorbing-desk floor plate 
the conductor which can move in the inside of the magnetic field of this magnet, constitutes a **** form 
converter from a magnet and a conductor, and aims at offering the pneumatic spring formula shock 
absorbing desk it was made to make a damping operation perform to a pneumatic spring using the 
electromagnetic-damping force generated in the conductor of this **** form converter. 
[Means for Solving the Problem] In order to attain the above-mentioned purpose, the pneumatic spring 
formula shock absorbing desk of this invention according to claim 1 The pressure room where the 
pneumatic spring infixed between a shock-absorbing-desk floor plate, and this shock-absorbing-desk 
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floor plate and a shock-absorbing-desk installation floor is offered, and this pneumatic spring is 
implanted and installed in the above-mentioned shock-absorbing-desk installation floor in a base, It 
consists of bellows with which the above-mentioned shock-absorbing-desk floor plate is attached in the 
upper surface while it is open for free passage and the upper part of this pressure room is equipped. 
While the above-mentioned pressure room is formed with a magnet, it is characterized by attaching a 
short circuit coil in the above-mentioned shock-absorbing-desk floor plate possible [ movement of the 
inside of the magnetic field of the above-mentioned magnet ], and constituting the **** form converter 
from an above-mentioned magnet and an above-mentioned short circuit coil. 
[0008] Moreover, the pneumatic spring formula shock absorbing desk of a publication to this claim 2 
The pressure room where the pneumatic spring infixed between a shock-absorbing-desk floor plate, and 
this shock-absorbing-desk floor plate and a shock-absorbing-desk installation floor is offered, and this 
pneumatic spring is implanted and installed in the above-mentioned shock-absorbing-desk installation 
floor in a base, It consists of bellows with which the above-mentioned shock-absorbing-desk floor plate 
is attached in the upper surface whi le it is open for free passage and the upper part of this pressure room 
is equipped. While the above-mentioned pressure room is formed with a magnet, and a coil is attached 
in the above-mentioned shock-absorbing-desk floor plate possible [ movement of the inside of the 
magnetic field of the above-mentioned magnet ] and constituting a **** form converter from an above- 
mentioned magnet and an above-mentioned coil It is characterized by connecting adjustable formula 
resistance among the both ends of the above-mentioned coil. 

[0009] Furthermore, the pneumatic spring formula shock absorbing desk of a publication to this claim 3 
The pressure room where the pneumatic spring infixed between a shock-absorbing-desk floor plate, and 
this shock-absorbing-desk floor plate and a shock-absorbing-desk installation floor is offered, and this 
pneumatic spring is implanted and installed in the above-mentioned shock-absorbing-desk installation 
floor in a base, It consists of bellows with which the above-mentioned shock-absorbing-desk floor plate 
is attached in the upper surface while it is open for free passage and the upper part of this pressure room 
is equipped. While the above-mentioned pressure room is formed with a magnet, and a coil is attached 
in the above-mentioned shock-absorbing-desk floor plate possible [ movement of the inside of the 
magnetic field of the above-mentioned magnet ] and constituting a **** form converter from an above- 
mentioned magnet and an above-mentioned coil The acceleration pickup is installed in the above- 
mentioned shock-absorbing-desk floor plate, and it is characterized by being constituted so that the 
negative feed back of the current proportional to the acceleration of the above-mentioned shock- 
absorbing-desk floor plate detected by this acceleration pickup may be carried out to the above- 
mentioned coil. 
[0010] 

[Function] At the pneumatic spring formula shock absorbing desk of an above-mentioned this invention 
according to claim 1, a damping operation of the shock absorbing desk by the **** form converter is 
performed by the interaction of the current and the magnet which are generated in a short circuit coil. 
[001 1] Moreover, in a pneumatic spring formula shock absorbing desk given in this claim 2, regulation 
of adjustable formula resistance adjusts the induced current generated in a coil, and regulation of the 
above-mentioned damping operation is performed. 

[0012] Furthermore, the output from the acceleration pickup which detects the acceleration of a shock 
absorbing desk is fed back to a coil, the electromagnetic force which acts between a coil and a magnet is 
controlled by the pneumatic spring formula shock absorbing desk given in this claim 3 so that the output 
of the acceleration pickup becomes zero, and a high damping operation is obtained by it. 
[0013] 

[Example] Hereafter, when a drawing explains the pneumatic spring formula shock absorbing desk as an 
example of this invention, drawing 1 is [ the sectional side elevation of the 2nd example and drawing 3 
of the sectional side elevation of the 1st example and drawing 2 ] the sectional side elevations of the 3rd 
example. In addition, the same sign as drawing 1 or drawing 4 in drawing 3 shows the almost same 
member. 

[0014] In drawing 1 which shows the 1st example, while pressure room 10b which forms a pneumatic 
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spring 10 consists of magnets with a KO typeface almost In a circle (permanent magnet) in a cross 
section, pin center,large core 10c of the magnetic substance protrudes on the core, and lOd of opening 
sections in a circle is formed between pin center,large core 10c and the inner circle wall of pressure 
room 10b. 

[0015] The sign 5 shows the short circuit coil 5 made from copper (or aluminum) attached in the shock- 
absorbing-desk floor plate 2, and this short circuit coil 5 is arranged in the inside of lOd of opening 
sections, i.e., the inside of the magnetic field of a magnet, possible [ movement ] with the shock- 
absorbing-desk floor plate 2. Although the short circuit coil 5 is shown in drawing 1 as a torus, this torus 
is equivalent to one turn of a coil. 

[0016] In above-mentioned composition, if the shock-absorbing-desk floor plate 2 vibrates, the short 
circuit coil 5 will carry out both- way movement (vibration) of the inside of the magnetic field of a 
magnet with the shock-absorbing-desk floor plate 2. 

[0017] The electromotive force which is proportional to the short circuit coil 5 by this both- way 
movement at traverse speed occurs, current flows and a damping operation generates [ the 
electromagnetic-damping force which is proportional to the short circuit coil 5 according to the 
interaction of this current and magnetic field at the traverse speed of the shock-absorbing-desk floor 
plate 2 ] the short circuit coil 5 in the shock-absorbing-desk floor plate 2 as a result of [ its ] ******* . 
[0018] In addition, even if it forms pin center,Iarge core 10c with a permanent magnet and forms 
pressure room 10b with the magnetic substance, it cannot be overemphasized that the same operation 
effect is acquired. 

[0019] Next, the 2nd example shown in drawing 2 is the point that the external resistance 7 of an 
adjustable formula is connected to the coil 6, and is different from the 1st above-mentioned example 
while replacing with the short circuit coil in the 1st above-mentioned example and using a coil 6. 
[0020] In the case of this 2nd example, it becomes possible by connecting the external resistance 7 of a 
variable-resistance formula to a coil 6, and changing the load resistance of a coil 6 to change the current 
value which flows in a coil 6, and to adjust the electromagnetic-damping force, i.e., a damping 
performance. 

[0021] Moreover, the controller 9 which controls the electromagnetic force which acts between a coil 6 
and a magnetic field so that the 3rd example shown in drawing 3 may amplify the current which is 
proportional to the acceleration of the shock-absorbing-desk floor plate 2 detected by this acceleration 
pickup 8 while the acceleration pickup 8 was installed on the shock-absorbing-desk floor plate 2 by the 
amplifier, it may carry out the negative feed back to a coil 6 in the 2nd example shown in drawing 2 and 
the output of the acceleration pickup 8 may be made into zero is formed. 
[0022] Since the electromagnetic force which acts between a coil 6 and a magnetic field by this 
composition in the case of this example so that the output from the acceleration pickup 8 may become 
zero is controlled, the high vibration removal effect can be given to the shock-absorbing-desk floor plate 
2. 

[0023] 

[Effect of the Invention] As explained in full detail above, according to the pneumatic spring formula 
shock absorbing desk of this invention, the following effects or advantages are acquired. 

(1 ) In what dumps the shock absorbing desk using the pneumatic spring with a **** form converter, 
since the magnet section of a **** form converter was constituted from a pressure room of a pneumatic 
spring by forming the pressure room of a pneumatic spring with a magnet, it is advantageous on a space. 

(2) Simplification of structure and KOTOSU down-ization can be achieved by using a short circuit coil 
for constituting a **** form converter. 

(3) The induced current generated in this coil can be adjusted using the coil by which variable-resistance 
formula external resistance was connected to the **** form converter among both ends, and damping of 
a shock absorbing desk can be adjusted. 

(4) ** and the damping effect of a shock absorbing desk can be raised to carrying out the negative feed 
back of the current proportional to the acceleration of the shock-absorbing-desk floor plate detected by 
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the acceleration pickup installed on the shock-absorbing-desk floor plate to a coil. 



[Translation done.] 
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